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Abstract; Gas exchange, chlorophyll a fluorescence kinetics and reflectance spectroscopy were investigated to explore
photosynthetic characteristics and photoinhibition in Iris L. seedling leaves. Leaf orientation had a great influence on the
irradiance interception of leaves under natural conditions. Net photosynthetic rate ( Pn) in Iris L. seedling leaves was
linearly correlated with photosynthetic active radiation ( PAR). Leaves grown with east-west orientation had a higher Pn
than that in leaves grown with south-north orientation. Compared with the east-west grown leaves, the leaves grown with
south-north orientation contained relatively higher chlorophyll content ( Chl) and carotenoid content ( Car). During daily
courses, no serious photoinhibition was induced in leaves with all orientations. Interestingly,the south-north grown leaves

showed a more noticeable incline than the east-west grown leaves. In addition, photochemical reflectance index ( PRI) in
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leaves grown with east and south orientation were significantly down regulated ; changes of PRI ( A PRI) ranked in the order
of east > south > west > north. Thus, we deduced that the co-operation of leaf orientation and the incline of leaves
reduce the irradiance interception of leaves in field; the down-regulation of the efficiency of light energy utilization and the

strengthening of xanthophyll cycle might alleviate the photoinhibion in Iris L. leaves.
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Fig. 1 Daily courses in photosynthetic active radiation (A), air temperature (B) and leaf temperature (C) in Iris germanica L. seedlings
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germanica L. leaves grown in different orientation
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Table 1 The average net Photosysthetic rate ( Pn) , chloroplast pigments (mg/g) .leaf orientation in Iris germanica L. leaves grown in different

orientation

- B Pn Chl a + Chl &/ Car/ A
i i 2 Chl a Chl b Car o

Leaf orientation  (jumol /(m*+s)) Chl b Chl b (Chl a+Chl b) )
EFii] 10.01 + 0.495 + 0.138 + 0.138 + 0.633 + 3.600 + 0.218 + 3.00 =
East and West 0.415 0.031 0.009 0.008 0.039 0.089 0.001 2.449
ik 6.92 + 0.535+ 0.146 + 0.149 + 0.681 + 3.652+ 0.219 + 11.60 x
South and North 0.343 0.026 0.026 0.008 0.034 0.045 0.003 2.408
%ﬁi%‘ﬁ & * % * ® * NS NS ok
Significance

BAR R SEIME £ iR ,n =5, * I p<0.05,NS HEBEZLRF Values are means + SE,n=5, * :;p<0.05,NS; Non-significance

2.3 AFEBUTMH A EEHZE R

PS T BRI AAR (Fo/ Fm) Bok 4 R RE MBI R E N A ZHEE" . R, BB ENT,
ARV FE b 4 ANEUR B Fo/Fm 4334 0. 835 £0.008 ,0. 830 +0. 018.0. 840 +0.010.,0. 835 +0.010, %
RN BARRET, FWE MR Fo/Fm 9 HZBATER Se ZIER IR PR, B T RB RSN 4) , RA%
B i - AR A AT B ORI
2.4 AEBIHAFHEREEES

R RA R EAEN , 5B E ML, Ko B AR YE NI BEE .
2 1 s, LB A AR 4k R (Chl a A1 Chl b) (KW 2 bR (Car) FEXR TARIEBUDAIEIR, FFFEE
HEMREEM SRR o MR R b HERREE UL E FREBHEF L, Chl a/Chl b LIK Car/ (Chl a
+Chl b) ZF A B

hitp : //www. ecologica. cn



8 e %:-ZREns L) BUa S E R ORI R R 3641

2.5 Dbt RATHEE(PRD HZEAL 1.0 - —®— % East —w— i South
RN F B BIMGR PRI EOMAE(E 5 A) B —O— T West —&— i Norn
AL SRR TIRBHRSA, BE o e

T PRIBFRRR— R R R T M. MEHT %

LR AR BUR RO AR S AR TR 3 OO

BEHOK, TR WAL F AR R 5 B) . BRI X

TEWIAPRI (PRIBELR) USRI R EER = |

et L DA N LI R 3 Y
B EALRL B BRI /MY S < AR > B > P40 L e

> 64,

2.6 FHERESHEE RN E B4 BEESERERAT R KRAAERIE(FoFn) B4

ﬁ%?XﬁWﬁﬁﬂ%ﬁ%ﬁ%ﬁﬁﬁiT*fﬁ Fig. 4 'Da.ily changes (Tf thv:e mﬂximu'm efficiency of PS 'II
RO, F KT BRI PO, i pg D () i gk L e g
BRI RSB, FASURE A AN 2R 1 BT 7R 5 2R 74 1ol B AL AR

0 0.030 - B

—e— 7 East = —
- & 0.025
a2 0.01 |- —Co— T West 4
- —w— 1 South = N
5 oml —&— Jk North B, 0020
= 0015 |-
§ -0.03 |- j&jﬂ*‘/f‘l% E
2 TV 0000 = 0010
R 004 |- IR SSOE e &5 o by
' 2 0.005 -
)
-0.05 L | | ] ] | | | 0

2 4 6 8 10 12 14 16 75 East P§ West §§ South JtNorth
[t ] Time (min) - F BX ] Leaf orientation

Bl5 SRE A7 100% 43R T MM B REFEIR PRIEL

Fig. 5 Changes of photochemical reflectance index( APRI) in Iris germanica L. leaves under 100% photosynthetic active radiation

REXTBERSR, T EE L MR AR B, BEOVH AR A B R E RN h G EEBUR, B X
W REE S BB iR I B I — g B

3 itig

3.1 MR BRI ER L R

TE—RWN, BB (PAR) BK FHER 5 A B (240 i R A2 28 4k, IRl B, i FAE AR AT | B9 B A T
ERH RN LR EBERAFEER . DALEAREEMONEMN F it G E B HRN, BT kK%
B, REHNTF BRIERATSRBAEENME. MM 5 KBS HEAZERNE A E 5 Lkt
TAT BRRSH SRR ™ o T ESSHR B S2BR oA R R MM B4 , X e
MEBLHSHI En , RTEBRFFEMAR M A BRARE, ZBR TGRS AR A BRRET
FrRE BRI E IO AR RS .

AR F B o e B ] DA AR AR AL A AL R /R R AR M B AL B 63 88 - RS R E T
FERBHZES (B 1) ,EMEWE THER KPS R Pr, FREM ) Pn HZE{LHIZR 53 PAR #i 2k
(B 1A) LB EHIE , 2% Pn 5 PAR AR BERLMEMEC(E 3) ;T Pn SHABRENHEXRERE
0. 129, MR BAIWNE ., B, ARI 45 7~ AR 79 BUm RO RN EE, M Pr S (B 1,% 1),
3.2 MR BRI SRR B R

eIl Sehr LR B R IBOERE AR T R AOB AR T, BB HI T LR B0 AP K

hitp : //www. ecologica. cn



3642 £ K5 % K 28 %

THREF R AR o B, AT BY T O P A S AR R IR R IR . R R IORRE
HEEDRE S, AT LA —ERE ERBOLAIMRDERmE N BB TR R G R TR E—
FIIE BRI R RIS ZEARIR P R BUR AR — R P BT B9 PAR B, M A ISR S B
(B 1,32 1), Hitaes—E R R A bRk a = Al BEUL a8, RN, EYEGT LUERH FiE
B (B S ASHEZ I f ) SR DFHERIEIR, AT X o BAbB B B A ME o B A A
AR 1), EASDE SERE T T, BN ERREER , T &R 58 335

FERRET , A BUR M A B2 SR %0 PRI A BT T M, RV MOL BRI AR T, 3 T PSRy
Fetb R TR R L REMR b F AR AR AL TP I — R E R HLE o SR TR
L FRCRENE I, v i L RE KB A T A FOR AU YA R T — RIFEELE
oA R RS R R YR R BB B B R " . MRS 3 B ER
(V) FETKRER(A) MERER(Z), 7T VHHLE AR Z A ZHEFESREFBULIERN
%M o BRI T LIRS 8 R BRI BRI XS AL, MR APRI(ER, BB B JBEER
SRR K Y R B R EF BRI AR R o RI R IT H B) APRI S5 AE SR KN
RIZRM > i > i > e CE 1,18 4) R ERIEINEE S ROt EERREM.
3.3 ERCEMNMESHES AR

KA B Fo/Fm 89 HARACT BB BUN (B 4)  RIVERECE 24 W 8 56 IR FDRRIE,
i Ik B R AR IR A R N5 . REMIFEARE SIS HFA BRI EOLEYAR 0 E, R
RGN, TR RME S Lk b, RA UMM BR Rt F 8k BB 5 4E B 8 16 R T 5 30 15
F R, YRR RE R AR R MEIA RN . AB R B TSR ESE L S
i, 40 - R AR SRR M B R IEIN SR IE ARG, BT A W BE R H AR RA ) 2 LB A SR N &
FESRH—NERRN,
4 4Hig

FBTEF , SR Aot e R E B -5 RO BRI 5 AR A B A -8R T SOt R AR, F
I ESEREF AR T R R AR, X RERA R M A AR Bt MR ERRE, FHit A
RO REEER LA R Rt RIR W RE 5 E R EOE R M A8 B A K,

References:

[1] Jiang CD, Gao HY, Zou Q, et al. Photosynthetic characteristics and photoprotective mechanisms during leaf development of soybean plants grown
in the field. Journal of Plant Physiology and Molecular Biology, 2004, 30(4) ; 428 —434.

[2] Bjsrkman O, Demmig-Adams B. Regulation of photosynthetic light energy capture, conversion, and dissipation in leaves of higher plants. In;
Schulze E D, Caldwell M M, eds. Ecophysiology of photosynthesis. Ecological studies 100. Springer, New York: Berlin Heidelberg, 1994. 17 —
47.

[ 3] Miller P, Li X P, Niyogi K K. Non-Photochemical Quenching; A Response to Excess Light Energy. Plant Physiol , 2001, 125; 1558 —1566.

[4] Zhang SR, Gao R F. Light induces leaf orientation and chloroplast movements of hybrid poplar clones. Acta Ecologica Sinica, 2001, 21(1) ; 68
—74.

[5] JiangC D, Gao HY, Zou Q, et al. The co-operation of leaf orientation, photorespiration and thermal dissipation alleviate photoinhibition in young
leaves of soybean plants. Acta Ecologica Sinica, 2005, 25(2) ; 319 —325.

[ 6] Jiang C D, Jiang G M, Wang X Z, et al. Increased photosynthetic activities and thermostability of photosystem II with leaf development of Elm
seedlings (Ulmus Punila) probed by the fast fluorescence rise OJIP. Environmental and Experimental Botany, 2006, 58 . 261 — 268.

[7] Pandey DM, Kim K H, Kang, K H, ez al. High irradiance effects on the xanthophyll cycle pigments and the activity of violaxanthin de-epoxidase
in soybean callus. Photosynthetica, 2004, 42, 153 —156.

[ 8] Ramalho JC, Pons T L, Groeneveld H W, et al. Photosynthetic acclimation to high light conditions in mature leaves of Coffea arabica L. ; role of
xanthophyll, quenching mechanisms and nitrogen nutrition. Journal Plant Physiol, 2000, 27, 43 —51.

[ 9] Takahashi S, Bauwe H, Badger M. Impairment of the Photorespiratory Pathway Accelerates Photoinhibition of Photosystem II by Suppression of

hitp : //www. ecologica. cn



8 e %:-ZREns L) BUa S E R ORI R R 3643

Repair But Not Acceleration of Damage Processes in Arabidopsis. Plant Physiology, 2007, 144 . 487 —494.

[10] Behera R K, Choudhury N K. High irradiance-induced changes in carotenoid composition and increase in non-photochemical quenching of Chla
fluorescence in primary wheat leaves. Journal Plant Physiol, 2003, 160. 1141 —1146.

[11] Pandey D M, Kang K H, Yeo Y D. Effects of excessive photon on the photosynthetic pigments and violaxanthin de-epoxidase activity in the
xanthophyll cycle of spinach leaf. Plant Science, 2005,168 . 161 — 166.

[12] GuoJY, Zhang JZ, Sun G F, et al. Advance of horticultural study of rhizomatous Irises. Acta Horticulture Sinica, 2006,33(5) ;1149 —1156.

[13] Flore of China Editing Committee of Chinese Academy of sciences. Flora of China. Volume 16(1). Beijing; Science Press, 1985. 134.

[14] Pei HX, Shi L, Zhang J Z, et al. Effects of different photoperiods on flower bud differentiation and Photosynthesis in Jris germanica Royal touch
2 Journal of Tropical and Subtropical Botany, 2006, 14(6) ; 477 —481.

[15] Zou Q. Experiment instruction of plant physiology and chemistry. Beijing: Chinese Agriculture Press, 1995.

[16] Gamon J A, Surfus J S. Assessing leaf pigment content and activity with a reflect meter, New Phytologist, 1999, 143. 105 —117.

[17] George C P, Govindjee S. Advances in Photosynthesis and Respiration, Volume 19 ‘ Chlorophylla Fluorescence : A Signature of Photosynthesis’ ,
Plant Science, 2005, 83; 101 —105.

[18] Lichtenthaler H K, Babani F, Langsdorf G. Chlorophyll fluorescence imaging of photosynthetic activity in sun and shade leaves of trees.
Photosynthesis Research, 2007, 93 235 —244.

[19] LiuYQ,SunXY, Wang Y, et al. Effects of shades on the photosynthetic characteristics and chlorophyll fluorescence parameters of Urtica dioica.
Acta Ecologica Sinica, 2007, 8 ; 3457 —3464.

[20] XUZ,LiPM, Gao HY, et al. Difference in diurnal variations of primary photochemical reactions in Maize leaves grown in different directions.
Acta Agronomica Sinica, 2007, 33 (8) . 1375 —1379.

[21] Bertamini M, Nedunchezhian N. Photoinhibition of photosynthesis in mature and young leaves of grapevine ( Vitis winifera L. ). Plant Science,
2003,164 ; 635 —644.

[22] Wang BY, Feng Y L. Effects of growth light intensities on photosynthesis in seedlings of two tropical rain forest species. Acta Ecologica Sinica,
2005, 25(1) : 23 —30.

[23] Gamon J A, Serrano L, Surfus J S. The photochemical reflectance index: an optical indicator of photosynthetic radiation use efficiency across
species, functional types and nutrient levels. Oecologia, 1997, 112 492 —501.

[24] GeJL, ShiL, Gu W B, et al. Photosynthetic characteristics and the regulation of photosystem [l function in salt-stressed sweet sorghum seedings.
Actc Agronomica Sinica, 2007, 33(8); 1272 —1278.

[25] Quiles M J, Lopez N I. Photoinhibition of photosystems I and II induced by exposure to high light intensity during oat plant growth. Plant
Science, 2004, 166 815 —823.

[26] Takahashi S, Bauwe H, badger M. Impairment of the photorespiratory pathway accelerates photoinhibition of photosystem II by suppression of
repair but not acceleration of damage processes in Arabidopsis. Plant Physiology, 2007, 144 . 487 —494.

[27] Niinemets ii, Valladares F. Photosynthetic acclimation to simultaneous and interacting environmental stresses along natural light gradient; optimality
and constraints. Plant Biology, 2004, 6. 254 —268.

SE 3k :

[1] REE,FET, 6N, % BEXEN A RKSEPRGESREROCBOR B LS. AW EE S 5T EW2IR ,2004,30(4) :428 ~434.

[2] WP, RHREOLES TRWGERER A RSN IEE). £52£1],2001,21(1) 68 ~74.

[3] REE, BIEZ, 505, %. WA SUFRARFER I EERBRERT M uiH. E2521],2005,25(2) 319 ~325.

[4] =EH RSB HEE F RESEEZEMAHE HEER,2006,33(5) ;1149 ~ 1156.

[5] PEMAEETEEDSHREBZRS. PEEYE. 5§16 85 1 o8 JUR R, 1985, 134.

[6] FEE AT KB F ARGAMXNERE R Roval touch’ KFEZF A FGAE 1R R BRI, A LA EEY 2R , 2006, 14 (6) 477
~481.

[7] 4&R%. HEWEEEMTEES. Jba: PERILHRY,1995.

[8] UGk, 7hEM, £5, % EHXFHRI RS RENTOLSHH R M. £AER,2007,8.3457 ~3464.

[9] #2 MR, BIET, % XAFEBRA N ;R KA BB 2R, e ,2007 ,33 (8) 1375 ~1379.

[10] E#%, BEE. ARFEOURN ARG ARG EES1E RN, £4852448,2005,25(1) :23 ~30.

[11] B, AE, 512K, % ShaRkETHRRYBMEOLSRERARSE THBIRT. EW2IR,2007,33(8) :1272 ~ 1278,

hitp : //www. ecologica. cn



	08B01.pdf
	08B02.pdf
	08B03.pdf
	08B04.pdf
	08B05.pdf
	08B06.pdf
	08B07.pdf

